Multiple sclerosis (MS) is a devastating CNS disease of unknown origin. Multiple factors including genetic background, infection, and psychological stress affect the onset or progression of MS. Theiler's murine encephalomyelitis virus (TMEV) infection is an animal model of MS in which aberrant immunity leads to viral persistence and subsequently results in demyelination that resembles MS. Here, we examined how stress during acute TMEV infection altered virus-specific cell mediated responses. Using immunodominant viral peptides specific for either CD4 + or CD8 + T cells, we found that stress reduced IFN-c producing virus-specific CD4 + and CD8 + T cells in the spleen and CD8 + T cells CNS. Cytokine production by cells isolated from the CNS or spleens following stimulation with virus or viral peptides, indicated that stress decreased both type 1 and type 2 responses. Glucocorticoids were implicated in the decreased T cell function as the effects of stress were partially reversed by concurrent RU486 administration but mimicked by dexamethasone. As T cells mediate viral clearance in this model, our data support the hypothesis that stress-induced immunosuppression may provide a mechanism for enhanced viral persistence within the CNS.
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Introduction
MS is a demyelinating and neurodegenerative disorder that targets the central nervous system (CNS) and is autoimmune in nature. While the cause of MS is not known, multiple factors are likely to contribute to the pathogenesis of this disease, including, gender, genetic background, and environment (Noseworthy et al., 2000) . No single known pathogen has been associated exclusively with the development of MS, but many different pathogens have been isolated from MS plaques (Fazakerley and Walker, 2003) . Other evidence for the involvement of an infectious agent in MS development are epidemiological (Kurtzke and Heltberg, 2001), migrational (Gale and Martyn, 1995) , and the pathological characterization of MS plaques (Lucchinetti et al., 2000) .
Another environmental factor that may contribute to both the onset and exacerbation of MS is psychological stress (Ackerman et al., 2003; Mohr et al., 2004) . Stress, acting through the hypothalamic-pituitary-adrenal (HPA) axis as well as the autonomic nervous system, has been shown to modulate immune responses, with acute stress stimulating leukocyte trafficking and chronic stress being immunosuppressive (Dhabhar and McEwen, 1997) . We have recently been interested in the mechanisms by which restraint stress can alter the pathogenesis of Theiler's murine encephalomyelitis virus (TMEV) infection, a commonly used animal model of human MS (Lipton, 1975; Oleszak et al., 2004) . In this model, intracranial injection of TMEV into susceptible strains of mice can lead to a biphasic disease consisting of a polioencephalitic phase followed by a chronic demyelinating phase that is perpetuated by T cell and B cell autoimmune responses (Oleszak et al., 2004) . Conversely, viral inoculation of genetically-resistant strains of mice does not result in demyelination.
After infection with TMEV susceptible mice fail to generate a well-orchestrated immune response, which allows the virus to persist, primarily in macrophages/monocytes as well as astrocytes, for the duration of the animal's life time (Theiler, 1937; Clatch et al., 1990; Zheng et al., 2001 ). Susceptibility to TMEV-induced demyelination is attributed to several factors (Brahic et al., 2005) including the H-2D locus (Lipton and Melvold, 1984; Rodriguez and David, 1985) , indicating a role of virus-specific CD8 + T cells in the Abbreviations: CNS-IL, central nervous system infiltrating lymphocytes; RS, restraint stress; T-bet, T box expressed in T cells; DEX, dexamethasone.
